High stromal carbonic anhydrase IX expression is associated with decreased survival in P16-negative head-and-neck tumors.
Head-and-neck squamous cell carcinoma (HNSCC) is the fifth most common malignancy worldwide. Alcohol use and tobacco use are the most established risk factors; however, human papilloma virus (HPV) infection is a major risk factor for a subset of HNSCCs. Although HPV-positive tumors typically present at a more advanced stage at diagnosis, they are associated with a better prognosis. Tumor hypoxia confers poor prognosis and treatment failure, but direct tumor oxygen measurement is challenging. Endogenous markers of hypoxia (EMHs) have been proposed but have not replicated the prognostic utility of direct oxygen measurement. The expression of endogenous markers of hypoxia may be influenced by oxygen-independent factors, such as the HPV status of the tumor. Consecutive cases of locally advanced HNSCC, treated with a uniform regimen of combined radiotherapy and chemotherapy, were identified. Tissue microarrays were assembled from triplicate 0.6-mm cores of archived tumor tissue. HPV status was inferred from semiquantitative p16 immunostaining and directly measured by use of HPV-specific chromogenic in situ hybridization and polymerase chain reaction. Automated quantitative fluorescent immunohistochemistry was conducted to measure epithelial and stromal expression of carbonic anhydrase IX (CAIX) and glucose transporter 1 (GLUT1). High stromal CAIX expression was associated with significantly reduced overall survival (p = 0.03) in patients with p16-negative tumors. This is the first study to use quantitative immunohistochemistry to examine endogenous markers of hypoxia stratified by tumor p16/HPV status. Assessment of CAIX expression in p16-negative HNSCC could identify patients with the least favorable prognosis and inform therapeutic strategies.